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Field of the Invention 

This invention is a type of clock or time and information display device that may 
be used to both present a wide range of content from the internet, and also alert a user at a 
preset time. Specifically, this device is a programmable alarm and clock that is 
connected to the internet for receiving programming for alarm clock functional features, 
as well as content that is to be presented to a user. Hereafter the present invention will be 
referred to as the web-enabled clock, or web-enabled alarm clock 1 0 if its automatic 
activation is used to wake-up or otherwise alert or remind the user. The web-enabled 
clock delivers preferred content to a user in a contextually relevant situation. 



Definitions 

PC (Personal Computer) is defined as a general purpose computer commonly 
used by individuals for a variety of computing tasks but, with respect to the invention 
disclosed herein, most notably for establishing a connection to and browsing information 
on, the world wide web. Web, world wide web, or internet is used here interchangeably, 
and is defined as the sum total of all connected devices, the connection being via 
standardized digital communications protocols, such as TCP-IP (Transmission Control 
Protocol - Internet Protocol) and the like. The information transfer protocols that are 
used by a particular device depends on the type of devices that are connected. Currently, 
the hypertext markup languate (HTML) is used to display pages of text content on a PC. 

Local net is used interchangeably with LAN (Local Area Network) and is defined 
as a communication network including two or more devices. Typically, the term "local" 
means that the devices are located in close physical proximity. For the purposes of the 
invention disclosed herein, a local net for example would be a home network where 




several computers and other devices such as printers or fax machines would be 
functionally connected for the purpose of control, or sharing programming or data. A 
LAN may be connected either by a wired or wireless medium, and associated 
communications protocols. Devices that are connected via a LAN may ultimately have 
access to the internet if one device on the LAN is connected to the internet. Thus data 
can be directed to other devices through the device with the internet connection. 

Browsing is a function that is performed by a user with a browsing device, often a 
PC with browsing software, and is defined as interactively viewing text, still images, and 
other types of media on webpages that use a standard format such as hypertext markup 
language (HTML) or XML. When browsing, to access a subsequent page or item of 
content, the user must actively make a request that is in the form of a mouse click or a 
typed character string. It is important to note that browsing requires active real-time 
decisions and the attention of a user, as an alternative method of interaction is presented 
as part of the invention disclosed herein. Browsing may occur on a variety of devices. 

Associated with browsing are browsers, defined as software applications that 
allow navigation to specific website addresses, viewing of webpages, and the selection of 
links. Navigation to specific website addresses is based on the entry of specific universal 
resource locators (URLs) that follow the HTTP (hypertext transfer protocol) to connect to 
associated webpages. Browser can view webpages in browser compatible formats such 
as HTML or XML, which support the ability to assign links to other URLs to elements 
such as text or images within webpages. Typically, browsing software runs on PCs, but 
is also available to work with lower powered, single purpose browsing computers. 

A modem (modulator-demodulator) is a device that allows a computer to send 
data to another computer via a standard analog phone line. DSL (Digital Subscriber Line) 
is a transmission technology that also uses existing copper phone lines but provides for 
much faster data rates, compared to conventional analog modems. Modems, cable 
modems, and DSL are all well known technologies and will not be described here in 
detail. 

An internet service provider (ISP) is defined as a business that provides end users 
with a connection to the internet. For example, many ISPs provide dial-up numbers that 
are answered by large banks of modems maintained by the ISPs at one or more locations. 
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The ISP's modems bridge between the end user's PC modem and a fast connection to the 
internet. Many ISP's also provide broadband access for home computer users and 
businesses. 

Background of the Invention 

The proliferation of telecommunications infrastructure has resulted in the 
ubiquitous availability of internet connections. A significant portion of U.S. households 
have PCs that contain modems, providing users with access to the internet through dial- 
up connections to ISPs. Recently, broadband internet connections such as cable modems 
and DSL have been gaining popularity and increasing in market share, especially in the 
home market. The popularity and extension of a fast digital communication medium into 
the home is providing the opportunity to bring increased functionality to a variety of 
devices, as well as driving the creation of whole new classes of connected products. At 
the same time, the phenomenon of the world wide web has vastly increased the amount of 
information that is available in digital format. The information available on the web 
extends across many different media, including text, still images, audio files, streaming 
audio, and video. There is a great deal of new information on the web that in multimedia 
format, a combination of still images, audio, and full motion video. 

Another technology that is driving ubiquitous access to the internet is home 
networking (LAN) technology. There is a need for users to connect multiple PCs in the 
home, or to connect one or more PCs to peripheral devices such as printers, facsimile 
machines, or broadband gateways. Currently, there are three competing technology 
mediums for home networking: wireless (radio frequency), AC powerline, and phone 
line systems. The AC powerline systems are comprised of a data signal superimposed on 
the 60 cycle alternating current in home electrical wiring systems. Phone line systems 
likewise include a data signal superimposed at a different frequency, on home phone 
wiring. Each of these technologies has advantages and disadvantages, and all three 
currently co-exist in the marketplace. For example, Intel Corporation, of Santa Clara, 
California, markets products that use variously all three of these mediums, under the 
brand name AnyPoint™. The speed of these technologies varies slightly and the data 
transfer rates is being made quickly in each technology. For example, the Intel 



AnyPoint wireless system is actually manufactured by Proxim, of Sunnyvale, 
California, Proxim' s wireless technology is based on an industry standard for wireless 
networking technology called HomeRF™. HomeRF™ is based on IEEE (Institute of 
Electrical Electronic Engineers, Inc.) standard 802.1 1 which uses the 2.4 gigahertz part of 
the wireless spectrum. HomeRF can currently achieve data rates of approximately 1.6 
mbps (million bits per second). 

New products have been introduced to take advantage of the availability of 
ubiquitous internet connections, to allow users to gain access to the vast storehouse of 
information on the web. Many of these new products attempt to bring browsing 
capability to scenarios other than the use of a PC. A new class of devices was created 
when WebTV of Palo Alto, California, introduced a product called a set-top box. Set-top 
boxes are devices that connect to the internet, usually through a dial-up modem, allowing 
& users to browse the internet using their television as the visual output device. Set-top 

g! boxes also typically include keyboards or a pointing device to allow the user to interact 

[: with an on-screen or on-line interface. Set-top boxes bring greater functionality to 

Ul televisions. 

hj Another example of a device that is not a PC that attempts to take advantage of 

on-line access to information is the iPhone, manufactured by infoGear of Redwood City, 
SI California. The iPhone is an integrated telephone-browser system. It includes a medium 

L-l size display and an integral modem so that the user can access the web and especially 

email, at the phone apparatus. The iPhone is also a standalone browser, providing 
universal access to all content on the world wide web in an interactive format. 

The majority of devices that provide connectivity and access to content on the 
internet provide a browsing function. However, there are other devices in the home or in 
business locations that can provide substantial function by simply presenting, displaying, 
or playing information content to a user, rather than supporting fully interactive 
browsing. 

A category of products that are information devices that typically present or play 
information or content are clocks, alarm clocks, and clock radios. There is a diverse 
product offering within the product category of clocks and alarm clocks. Clocks with 
integrated radio receivers, known as clock-radios, are very common. Clock radios 
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typically offer the ability for the user to set the wake up sound as either an alarm sound or 
radio programming in the AM or FM band. Of course, clock radios are limited to the 
existing broadcast media selection for the content that they can present to the user. The 
broadcast model is such that many users listen to the same information. There are also 
alarm clocks with integrated compact disk players, so that users can further customize the 
audio wake-up content. The CD/Alarm Clock with Sound Soother® offered by The 
Sharper Image, of San Leandro, California, includes an integrated sound generation 
machine (the Sound Soother®) that provides soothing sounds, such as running water, 
waterfall, rain, and the like, as well as a compact disk (CD) player. The soothing sounds 
cannot be changed because they are stored in the solid state memory 78 of the device. 
The display on this device also shows the day, the date, room temperature, and time zone. 
Clocks or alarm clocks with integral media playback devices, such as a CD player, are 
also limited since the user must load a new CD into the device if they want to hear 
different or new content. And only content that exists in a CD format can be played. 

There have been attempts to add customized content functionality to clocks and 
alarm clocks. US Patent 5,708,627 to Gormley shows an electronic device that stores 
audio messages entered by the user onto digital chips. Each message is given a 
chronological code so that the message can be automatically played at a specified date 
and time. This device provides for some customized content to be played back to the 
user as an alarm or as a reminder. However, the playback content is limited to that which 
is recordable by the user. This requires a substantial amount of effort for the user to 
create new alarm content. 

US Patents 4,070,697 to Miller et al, and 5,365,494 to Lynch, also disclose a 
system with a basic function which is to allow the user to record and store custom 
content, such as verbal reminder messages, and to link these stored bits of content to 
specific alarm trigger times. At the specified times, the pre-recorded pieces of content 
are played as alarms or reminders. These systems require significant effort by the user to 
create new contenUo be played as alarms. 

US Patent 5,621,458 to Mann et al discloses a docking and control apparatus for 
portable electronic entertainment devices. One function of this device is that it can be 
used to trigger activation of a variety of consumer electronic devices, for example a video 



camcorder unit. In this example it is assumed that the user has pre-recorded content on 
the video camcorder, that is played back. The device may also use an integral generic 
message stored in memory 78, or a custom message that has been added by the user, as 
the content that is played when the alarm date and time occurs. Additionally, the device 
can drive a computer video monitor or television as video output devices. Again, this 
device requires the user to create some or all of the original content that might be played 
back. 

US Patent 4,712,923 to Martin is an electronic calendar that displays the time, 
day, day of the week, month and year, and also displays preprogrammed and user 
programmed information such as holidays, birthdays, anniversaries, appointments, and 
other messages. One interesting feature is a function that provides for the randomly 
selected displaying of programmed messages such as advertisements and safety slogans 
at recurring times to reinforce the user's memory 78 of such messages. Again, adding 
new content into this device requires substantial programming effort by the user. 

What is needed is a product that simply and automatically presents customized 
information to a user in a specific situation at a pre-determined time. The product should 
include the ability to set up the user-specific preferences for the content that is delivered, 
based on the diverse and prolific amount and types of information available on the 
internet. 

Summary of the Invention 

The present invention is a web-enabled clock; an electronic clock and display 
device with alarm functionality and internet connectivity. The web-enabled clock 
includes a housing with an internal electronic circuit that contains a networking function, 
a display, a speaker, a power supply, and controls typically found on an alarm clock, 
including a snooze button. The web-enabled clock also contains a radio tuner. The web- 
enabled clock connects to the internet on a daily basis to receive custom or preferred 
content from the internet based on selections made by a user at a web-enabled clock set- 
up website. 

The content that is received and played back automatically for the user may 
consist of a variety of content types such as news, weather, and traffic information, 




affinity content (content specific to areas of interest to the user), and the entries for the 
user's daily schedule that has been synchronized from the user's personal information 
manager (PIM) database. 

Furthermore, web-enabled clock features may be specified to be modified or 
changed at the clock setup website. For example, an automatic snooze activation, or a 
fade-in of the alarm audio content volume could be specified on the website, and these 
parameters would then be downloaded to the web-enabled clock during the daily or 
otherwise periodic connection interval. 

An important function that the web-enabled clock would perform is that the user's 
daily schedule, or portion of the user's daily schedule, could be audibly or visually 
presented to the user as part of the wake-up alarm process. The user would control this 
function via the controlling software as mentioned above. Therefore, a software program 
will exist that will take schedule data, as extracted from a user's existing scheduling 
software and move this to the web-enabled clock. This transfer would happen at a daily 
rate, at a time set by the user. For example, if the web-enabled clock used an internal 
modem to connect to the internet, it would dial the service provider at a set time, when 
the line wasn't being used. This would most likely occur at a time after the user had gone 
to sleep, so that any schedule changes that had occurred late in the given day would be 
transferred to the web-enabled clock in time to be expressed to the user the next morning. 

A content response tagging function is provided by the web-enabled clock. The 
purpose of the response tagging function is to allow a user to select an item of content for 
some further action at a later time. For example, while listening to content being 
presented or played by the web-enabled clock, a user may be interested in learning more 
about a particular item that is presented, such as a song, advertisement, or news or 
affinity item. A number of softkeys are provided that are labeled by the display 
corresponding to various items of content that are being played or that have been played. 
The user would select the softkey that corresponds to the item of content of interest. The 
system would send this selection back through to the web-enabled clock server and 
provide more information to the user, either through aggregation of tags at a special 
website, or through emails sent to the user. 
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Brief Description of the Drawing Figures 

FIG. 1 shows an isometric front view of the web-enabled clock. 
FIG. 2 shows an isometric rear view of the web-enabled clock. 
FIG. 3 shows an isometric exploded view of the web-enabled clock. 
FIG. 4 shows a block diagram of the internal components of the web-enabled clock. 
FIG. 5 shows a diagram of the web-enabled clock phone linked to the internet. 
FIG. 6 shows a flow chart of the initial online setup of the web-enabled clock. 
FIG. 7 shows a flow chart of the initial setup at the web-enabled device. 
FIG. 8 shows a block diagram of the web-enabled clock system components with 
functions. 

FIG. 9 is a web page showing the initial user setup interface on programming and content 
selection website. 

FIG. 10 is a web page showing the user setup interface for selecting the custom or preset 
content selections on programming and content selection website. 

FIG. 1 1 is a web page showing the preset wake-up routine interface. 

FIG. 12 is a web page showing the customer wake-up routine interface. 

FIG. 13 is a web page showing the custom wake-up content offerings. 

FIG. 14 is a flow chart describing the general operation of the web-enabled clock in 
playback mode. 

FIG. 1 5 is a front view of the web-enabled clock showing schedule information and 
labeled softkeys. 

FIG. 1 6 shows an isometric view of the web-enabled clock with the softkeys programmed 

as preset content selection buttons. 
FIG. 17 is a diagram of a system that uses a central home server to provide content to each 

of several web-enabled clocks. 

Description of Preferred Embodiment 

First a description of the apparatus and functional components of the system will 
be described, then their operation. As shown in FIG. 1 5 the web-enabled clock 10 is 
comprised of a housing that is similar to a traditional alarm clock housing. That is, the 




size is of a scale that could fit conveniently on a nightstand. There is a top housing 10 
and a bottom housing 14 fastened together using threaded fasteners, which are not shown 
because this type of design is well known in the field of consumer electronics design. 
Top housing 10 and bottom housing 14 are manufactured using injection-molded plastic. 
FIG. 3 shows an exploded view of web-enabled clock 10. There is a printed circuit board 
22 that electrically connects and mechanically supports a microprocessor 74 ? a quantity 
of system memory 78, and other electronic components that combine to control the 
functions of the web-enabled clock 10. FIG. 4 shows a block diagram of the internal 
functional components that comprise web-enabled clock 10. Also included in the 
electronic circuit is a timer subsystem for keeping track of the correct time and date. 
Web-enabled clock 10 also includes an output means, that is, the method for the user to 
receive information from the web-enabled clock 10. FIGS. 1, 2, and 3 show a full color 
liquid crystal display (LCD 54) graphics module as the visual output, and an amplifier 
and speaker 70, for audio output. Web-enabled clock 10 includes input means, that is, a 
set of controls typically found on a clock or clock radio that allow the user to control the 
basic functions. The input means include a power button 34, a snooze button 18, a 
volume control 38, a radio-tuning button 42, an AM/FM band toggle 122, and a means 
for setting the current time and the alarm time. There are many interface systems, such as 
mode switches and the like, which are commonly used for setting the current time, alarm 
time, and date, on clocks and alarm clocks, and these buttons and functions will not be 
described in detail here for reasons of brevity. Referring again to FIG. 4, microprocessor 
74 and memory 78 execute instructions from firmware that constitute a real-time 
operating system (RTOS 86 86) for controlling the web-enabled clock 1 0 functions 
including: responding interactively to button activations, connecting to the internet 1 10, 
downloading and storing programming and content, uploading user responses, receiving 
and executing new user-specified web-enabled clock 10 programming, playing 
downloaded content programs, playing content programs streamed directly from internet 
1 10, and controlling graphic LCD 54 and sound output sub-systems. Firmware is stored 
in a flash memory 82 chip that is a type of non-volatile memory chip, so that when power 
is turned off, the firmware instructions are still maintained. FIG. 1 also shows a series of 
buttons, referred to as softkeys 58a-e, vertically lined up along the right side, and in close 
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proximity to, LCD 54. Softkeys 58a-e are electrically connected to and monitored by 
microprocessor 74 for activation during the operation of web-enabled clock 10. 

FIG. 2 shows that web-enabled clock 10 includes an RJ-1 1 jack 62 for plugging 
the web-enabled clock 10 into a wall phone connection. The required phone cord and the 
AC power cord are not shown because these components are well known and their 
inclusion would be obvious to anyone trained in the field of electronic product design. 

Connectivity /Network Functionality 

Web-enabled clock 10 initiates and maintains a connection to internet 1 10 via an 
internal software modem. That is, microprocessor 74 can create and manage the transfer 
of bits that would otherwise be performed by a specialized modem chip. The emulation 
of a modem by microprocessor 74 is well known in the field of electronic design and will 
not be described here in detail. RTOS 86 included as part of firmware also includes a 
network communication software 90 component, in this embodiment, TCP-IP software. 
Microprocessor 74 and memory 78 execute instructions from network communication 
software 90 to provide for the transfer of information between web-enabled clock 1 0 and 
a server located at the user's ISP, via a phone line. FIG. 5 shows multiple web-enabled 
clocks 10 or web-enabled alarm clocks 10 plugged into the phone line system in a home. 

Operation - Online Programming and Control 

Next the setup, programming and control of web-enabled clock 10 will be 
described. Some functions, such as current time setting and alarm setting, can be 
executed on controls located on web-enabled clock 10. This means of controlling a clock 
or alarm clock in this manner are well known and will not be described here in detail. 
However, the means for the user to program, control, and select a range of content that is 
to be sent to web-enabled clock 10 is through a programming and content selection 
website 94 that is accessed via a PC 106 that is connected to internet 110. In general, the 
user of web-enabled alarm clock 1 0 makes selections for preferred content among many 
options provided at programming and content selection website 94, and content 
prescribed by the user's preference choice is downloaded to web-enabled clock 10 
automatically on a daily basis. 
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PC 106 connections to the internet 1 10, such as modems using phone lines, cable 
modems, and DSL, are well known among computer users and will not be described in 
detail here for reasons of brevity. FIG. 8 shows a block diagram and the functions that 
exist at each of the four elements of the system, which include: PC 106, web-enabled 
clock server 102, web-enabled clock 10, and the internet 110. 

Programming and content selection website 94 and the programming and content 
selection software application 98 exist on web-enabled clock server 1 02 located at a web 
hosting service, functionally connected to the web. Web hosting service is a business that 
offers servers connected to internet 1 10 via fast connections on a fee basis, and will not 
be described here in detail. FIG. 6 lists the steps involved with the first-time set up of the 
web-enabled clock 10 or web-enabled alarm clock 10. Programming and content 
selection website 94 is the HTML formatted interface that the user uses to interact and 
make selections for web-enabled clock 10 features and content. Programming and 
content selection software application 98 is a software application that resides at web- 
enabled clock server 102 and processes the selections made by the user, among other 
functions. FIGS. 9 through 13 show web pages that contain common computer and web 
page interface elements such as pull-down menus, submit and reset buttons, check boxes, 
and browse buttons that result in a dialog box. Rectilinear elements with rounded corners 
in FIGS. 9 through 13 designate graphical user interface buttons, which are selected by 
the user with the mouse pointer. All of these elements would be familiar and to a person 
with some experience in web browsing, or a person skilled in the art of computer and 
web interface design, and these items or other common formatting or web software 
applications, such as XML, or the Java programming language, provided by Sun 
Microsystems of Mountain View, California, will not be described in detail here. 

Referring now to FIG. 6, step 1, using PC 106 with a connection to internet 1 10, 
the user of web-enabled clock 1 0 would access programming and content selection 
website 94 located on web-enabled clock server 102 on internet 1 10. Due to the 
architecture of internet 1 10, it is implied that web-enabled clock server 102 is located 
remote from PC 106. FIG. 9 shows the set-up page on programming and content 
selection website 94. Text fields are provided for the user to enter information such as 
name, address, and email address. 
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Again referring to FIG. 6, step 2, and FIG. 9, during the initial web-enabled clock 
10 setup, a request at the programming and content selection website 94 requires that the 
user enter a serial number that is included on the back of web-enabled clock 10, before 
continuing with other actions. This allows programming and content selection software 
application 98 to identify each unique web-enabled clock 10 for the purpose of 
organizing and matching user-selected programming and content. Thereafter, the steps in 
FIG. 6 are the same except the user need not perform step 2 if they use PC 106 because 
PC 106 will keep a cached record of their identity associated with programming and 
content selection website 94. Additionally, the user will be asked whether they want to 
use a dial-up to their current ISP, or whether web-enabled clock 10 ISP should be used. 
When the user is finished entering information, the "submit" button is selected. 

Referring now to FIG. 6, step 3, at programming and content selection website 94, 
the user selects among options for the sequence of events, activation times, chooses 
among content domains, and/or chooses the audible and visual content that is to be 
presented during the operating interval of web-enabled clock 10. In the case of web- 
enabled alarm clock 10, the wake-up alarm functions and the content constitute the wake- 
up routine, and the operating interval of web-enabled alarm clock 10 begins when the 
user chooses to be awakened. For many users, this time is in the morning. FIG. 10 is a 
web page for programming and selecting content for a web-enabled alarm clock 10. FIG. 
10 shows the selections for a preset wakeup and custom wake-up routines. The user is 
asked to choose between "preset" and "custom" wake up content. The user is also asked 
if schedule contents from digital personal information manager (PIM) software is to be 
synchronized with web-enabled alarm clock 10. If PIM software is to be synchronized, 
the user is asked to choose which version of PIM software is used. A pull-down menu is 
included here that allows the user to choose from several popular PIM software 
applications. In FIG. 1 0, Palm Desktop PIM software has been selected. Palm Desktop 
software is provided by Palm Computing of Mountain View, California. Users can also 
specify the number of days into the future for which they want to allow access to 
schedule events for web-enabled clock 10. This function provides for the fact that the 
user may not be connected to internet 1 10 every day, but may want to be alerted to 



schedule events everyday. Once the selections have been made, the "submit" button is 
activated by the user. 

Thus an important function that web-enabled clock 10 performs is that portion of, 
or all of, the user's daily schedule is visually and/or audibly presented to the user as part 
of the wake-up routine, or an audible alert signals to the user that there are items 
scheduled for that day. A schedule synchronizing software application 1 1 8 is used to 
extracted schedule data from a user's existing schedule database in the PIM and move it 
to web-enabled clock 10 server, where it can be sent to web-enabled alarm clock 10 
during communication interval. Schedule synchronizing software application 1 1 8 is an 
applet, that is, a program that is temporarily obtained from web-enabled clock 10 server, 
but executed on PC 106. Every time PC 106 is connected to internet 110, and before 
each internet 1 10 connection session is terminated, schedule synchronizing software 118 
parses the PIM schedule contents for data corresponding to a specified number of days 
into the future, and uploads this data to web-enabled clock server 102, where it is saved 
in memory in a database associated with the corresponding owner of web-enabled alarm 
clock 10. Programming and content selection software application 98 re- formats the 
schedule data into a form that can be downloaded and presented on web-enabled clock 10 
LCD 54. This download process will be described in more detail below. 

FIG. 1 1 shows the web page that is accessed if the user selects "preset wakeup 
routine". The "preset" routine is for first-time users or users who want to quickly set up 
web-enabled clock 10. Here the user can make general preference selections, such as a 
preferred radio station, style of music, or favorite morning TV shows. These selections 
are displayed in pull-down menus that provide a range of preference options. The user 
can also input a wakeup time, and designate whether it is AM or PM. 

FIG. 12 shows the web page that is accessed if the user selects "custom wakeup 
routine", which provides a higher degree of customization and control over events and 
content. Again, the user can input the preferred wakeup time. Five time slots are shown, 
however if the user scrolls down the page, more time slots are presented. The total 
number of time slots available depends on the content that is selected and the size of 
memory 78 in web-enabled clock 10. Programming and content selection software 
application 98 processes the user's selections and calculates the number of time slots 



presented to the user. In the text field labeled "Slot 1 time length", the user is to insert a 
desired length of time for the content selected this time slot. It should be noted that the 
time lengths are desired lengths. The actual time lengths of the content items will vary. 
Next, the user has three options for selecting content for this time slot: "browse the 
web", "browse the web-enabled clock 10 site" and "play audio files". The "play audio 
files" selection has a browse button associated with it. This browse button activates a 
dialog box that allows the user to navigate to audio files that are stored on the user's 
computer, such as MP3 formatted audio files. If the user browses to and selects a specific 
MP3 audio file, this file is ultimately uploaded to web-enabled clock server 102, and 
either downloaded to or streamed to web-enabled clock 10, depending on the speed of the 
internet 1 10 connection. 

If "browse the web for this slot" is selected, a second browser window is initiated 
and the user can navigate to a website that may provide content in a format that can be 
used by the web-enabled clock 10. An example of such a link would be to an audio file 
on a specific topic of interest to the user. 

If "browse the web-enabled clock 10 site" is selected, the page shown in FIG. 13 
is shown, representing content selections that have been prescribed or pre-chosen as web- 
enabled clock 10 content. For example, in FIG. 13, block A would contain a linked logo 
for the "CNN.com", block B is a logo link for "MSNBC", and block C is a logo link for 
"CNNfn". So the user may choose "CNN.com" for news items, or "CNNfn" for financial 
news items, and so on. In practice, this page would contain many more links to a wide 
variety of content sources. In fact, the content links in this area may constitute many web 
pages. These content links are provided by the enterprise that operates programming and 
content selection website 94, thus, these content links are designed to be compatible in 
format with web-enabled clock 10s. Some amount of content that is made available to 
web-enabled clock 10 users is manually selected and formatted for web-enabled clocks 
10. Other items of content are found automatically by internet 110 search engines, a 
software application that is a component of programming and content selection software 
application 98. The search engine searches internet 1 10 for content based on the 
parameters of web-enabled clock 1 0 requirements, and based on the user content 
preferences that are entered at the programming and content selection website 94. 
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Another selection that is available on this page is the ability to send a message to 
the owner of another web-enabled clock 10. If this selection is made, a subsequent page 
would be displayed that asked for the name of the web-enabled clock 10 owner, and a 
text field is provided to allow the message to be written. This message would then be 
sent to be included as text content during the next operating interval scheduled for the 
other web-enabled clock 10 user. 

The time slots represent a temporal organization of the content that is to be 
presented by the web-enabled clock 10, that is, the content selected in time slot 1 is 
played first, and so on. It can be seen from these web pages how a custom wake-up 
routine can be created that activates the playback of many different kinds of audio and 
graphic content. At the bottom of the web page shown in FIG. 12, there is be a "submit" 
button that the user would activate once they were finished adding content into time slots 
in the wake-up routine. 

An initial hardware setup procedure is required, after the user has finished the 
initial set-up at programming and content selection website 94. Web-enabled clock 10 is 
plugged into AC power and also connected to a phone line. Reset button 66 is pressed 
and held for several seconds, starting a sequence of events whereby web-enabled clock 
10 automatically dials an 800 number that is specially set up so that each web-enabled 
clock 10 can reach a known ISP and receive its initial programming instructions from the 
user's database at programming and content selection website 94 on web-enabled clock 
server 102. 

Automatic Operation 

FIG. 14 is a flow chart that shows the daily periodic events by which web-enabled 
clock 10, used as an alarm clock, and hereafter referred to as web-enabled alarm clock 
10, is connected to web-enabled clock server 102 to receive programming and content 
that is to be presented to the user. There are two instances when web-enabled alarm 
clock 10 connects to internet 110, and these instances typically occur on a daily basis, or 
as prescribed by the user. The first instance, the communication interval, is for the 
purpose of the downloading of programming and content from web-enabled clock server 
102 to web-enabled alarm clock 10. This instance typically occurs during the middle of 
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the night. The second instance is during an operation interval, that is, during the time or 
times when web-enabled alarm clock 10 has been programmed to present content to the 
user. This instance occurs mostly in the morning, but operating intervals can be 
programmed at web-enabled alarm clock 10 and on programming and content selection 
website 94 to occur at any time. It should be noted that web-enabled alarm clock 10 can 
perform its function without having a live connection to internet 1 10 during an operating 
interval. 

Referring now to FIG. 14, step 1, web-enabled alarm clock 10 activates and 
automatically dials out to the user's ISP and establishes a connection to web-enabled 
clock server 102. FIG. 14, step 2 shows that web-enabled alarm clock 10 receives any 
new programming instructions and content selections from internet 1 10 or from web- 
enabled clock server 102, and writes this data into memory 78. After the downloading 
session is finished, the connection to internet 1 10 is terminated and web-enabled alarm 
clock 10 LCD 54 displays a default image and/or time and date. 

FIG. 14, step 3 shows that approximately 15 minutes before the scheduled 
operation interval, such as the playing of a wake-up routine in this case, web-enabled 
alarm clock 10 may again establish a real-time connection to the internet 1 10, via a phone 
line call to the user's ISP. Whether or not a real-time connection to the internet 1 10 is 
established depends on the type of content that the user has requested, since some content 
is only useful if it is as new as possible. An example of content of this type is stock 
quotes. FIG. 14, step 4 describes the operating interval, the time when web-enabled 
alarm clock 10 activates and presents and plays content to the user based on the 
programming and selections made at programming and content selection website 94. 

FIG. 14, step 5 shows that when the wake-up routine operating interval is 
completed, web-enabled alarm clock 1 0 returns to an inactive state, displaying only 
graphic images and/or the time, as designated by the programming, until the internal 
timer activates web-enabled alarm clock 10 for the next communication interval. It 
should be noted here the web-enabled clock can also be programmed to constantly show 
images or play sound. 

There are several functions that the web-enabled clock 1 0 can be programmed to 
provide, based on the user's selections at programming and content selection website 94, 



as presented above. These include: displaying text describing scheduled events for that 
day; an audio alert is performed if there is an event scheduled earlier than a specified 
time; web-enabled alarm clock 10 is tuned to a radio-station of the user's choice for a 
specified length of time; news items in categories that are preferentially selected by the 
user are audibly presented to the user. FIG. 15 shows LCD 54 with the user's schedule 
contents presented. 

Snooze button provides an input that halts the playback of content from memory 
78, or deactivates the radio audio output from web-enabled alarm clock 10, for a 
specified period of time. The snooze period, the length of time for which audio output is 
deactivated, is an example of a programming parameter that may be set at programming 
and content selection website 94. 

Referring again to FIG. 12, another operational feature that can be controlled on 
programming and content selection website 94 is the ability to program a slow increase, 
or fade-in, in the audio output of web-enabled alarm clock 10 during the wake-up routine, 
rather than starting at full volume. An audio fade-in feature would allow the wake-up 
audio content to be less jarring than audio that starts out initially at full volume. FIG. 12 
shows how each audio time slot can be set to fade-in the content selected therein. 

Likewise, the brightness of LCD 54 on web-enabled clock 10 may be controlled 
as a product performance parameter. The backlight on LCD 54 could be programmed to 
gradually increase in brightness over a user-specified period of time. Again, this would 
make the act of waking up less jarring and more comfortable for the user. 

The response tagging function will now be described. Referring now to FIG. 1, 
softkeys 58a-e are buttons that are vertically oriented and in close proximity to LCD 54. 
During the operating interval, as various items of content are presented audibly and 
visually, each softkey 58a-e may be labeled on LCD 54, each with a reference to a 
specific item of content. In FIG. 1 for example, during the time when advertisement A is 
being played, and for a period of time thereafter, softkey 58c is labeled as shown. If the 
user activates softkey 58c while it is labeled corresponding to advertisement A, web- 
enabled clock 10 RTOS 86 includes a function that will store this selection and match it 
with a description of the content, in digital format. During the next communication 
interval, web-enabled clock 10 will upload this response tag information to programming 
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and content selection website 94. The response tag information can be presented to the 
user in a number of ways. An email could be automatically generated that includes one 
or more links to information corresponding to the response tag information. The 
response tag information could also be aggregated at a specially created web page or web 
pages, that contains multiple links to tagged content. 

Another use for the softkeys and response tagging function is to provide 
interactivity to live radio broadcast content. Radio tuner subsystem of web-enabled clock 
10 can be selected as the audio source and tuned to a particular radio station. The radio 
tuner could be a conventional analog radio tuner for AM and FM broadcasts. Or tuner 
could be a digital broadcast tuner. If the user designates that web-enabled clock 10 play a 
local radio station during part or even all of the wake-up routine, microprocessor 74 
would enable tuner circuitry to receive the signal and amplifiy it so that it could be 
audible to the user. The specifics of a microprocessor 74 controlling a radio tuner are 
common and would be obvious to a designer versed in the design of products that include 
radios. 

If the user specifies that web-enabled clock 10 enable RF tuner to tune to a 
particular station(s) as part of the wake-up routine, the RF frequency designation of the 
radio station (typically used as the name of a particular station, such as FM98.5) would 
be stored as data in web-enabled clock 10 memory 78, and/or in memory at the web- 
enabled clock server 102. Thus, RTOS 86 could also establish a link to that particular 
radio station(s) website, and establish links or other content that can be displayed at web- 
enabled clock 10 on LCD 54. For example, if the user designated as the wake-up routine 
that after any schedule alerts are expressed, web-enabled clock 10 should tune to a local 
specific music station that broadcasts at 98.5 megahertz on the FM tuning scale, then 
web-enabled clock 10 could also present links corresponding with each softkey, for 
content that is being played from the 98.5 station. Thus web-enabled clock 10 and 
programming and content selection software application 98 can function as a DNS 
(Domain Name Server) for the radio stations being played. This system could also work 
for radio content that is being streamed digitally on internet 110. In this case, web- 
enabled clock 10 would be required to have a real-time connection to internet 110 during 
the operating interval. 



Referring now to FIG. 1, if the radio station at 98.5 played Song A, Song B and 
then played Ads A and B, there could be text links next to each softkey 58a-e that the 
user can activate to receive more information on Songs A and B and Ads A and B. The 
web-enabled clock server 102 contains a database list of radio stations in a given region 
and their broadcast signal frequencies and their URLs and IP addresses. When the user 
selects a certain station, programming and content selection software application 98 
matches this station with the appropriate URL and connects the web-enabled clock 10 
with the station's URL. In this scenario, the radio station would make this information 
available on their server in such a way that it could be redirected via the web-enabled 
clock server 102, to the respective web-enabled clocks 10. 

If, for example, the user was listening to a particular song as part of the wake-up 
routine, the title and author of the song could be displayed aligned with one of the softkey 
buttons. If the user wanted to obtain more information about this song or artist, they 
would simply press the corresponding softkey 58. The web-enabled clock 10 would 
record this event and communicate it back to the web-enabled clock server 102, which in 
turn would send an email to the user's email address that contains a link related to the 
artist or record company. The delivery of subsequent information to the user based on 
their activating a labeled softkey 58 could take many different forms, the delivery of an 
email being only one. For example, a new channel button for the artist's or record 
companies website could be automatically added to the user's channel bar on their PC 
106. 

Alternatively, if the radio broadcast is digital, information about what is being 
broadcast may be sent along with the audio content. For example, if a song is being 
played, the song's title and author could be included in the signal. The web-enabled 
clock 1 0 could extract this information from the RF signal and present it to the user on 
the web-enabled clock 10 LCD 54. Again, if the user wanted more information regarding 
this broadcast content, the user would activate the corresponding softkey 58 with the 
corresponding label and they would subsequently receive information in the form of an 
email or some other delivery medium, as mentioned above. 

Another function that would be programmed into web-enabled alarm clock 10 is a 
function that would alert the user if a communication interval was attempted and the 
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connection to the internet 110 failed, or if a operation interval was attempted and the 
connection to the internet 1 10 failed. In this case, the user would be alerted to the fact 
that the content that was provided may not be the most recent information available. For 
example, if a communication interval was attempted and a connection to internet 1 10 was 
not possible, the latest data from the user's PIM schedule would not be sent to web- 
enabled clock 10. The user should be made aware of this situation. The alert would 
consist of a text message and/or an audible alert or voice message. 

Next, other functions and peripheral systems will be described, as well as other 
potential sources of content for web-enabled alarm clock 10. 

If the user maintains a digital schedule on a PDA with a wireless connection to 
the internet 1 10, or other mobile computing device with wireless communication 
capability, such as a cellular phone with an integrated schedule application, any changes 
J% to user's schedule would be automatically communicated to the user's account database 

p on programming and content selection website 94. The software application that controls 

y the wireless device would include a function to send schedule changes to the user's 

2; account at the web-enabled clock server 102 soon after they occur. Thus, the user's 

LP 

Rl wake-up routine always has the latest schedule information. 

p The user of web-enabled clock 1 0 could select from a large variety of audio 

J; content that is currently available on the internet 1 10. Additionally, there is a growing 

availability of music and other audible content, such as books that are read aloud, on the 

f\ internet 110. MP3 is an example of a digital audio format that was created to allow the 

efficient transfer of music and other audio content across internet 110. News in various 
categories such as late-breaking news, financial news, sporting event scores and other 
sporting news, is available on internet 1 10 either as discrete audio or audio-video files, or 
as streaming data. The wake-up routine for the web-enabled clock 10 could include the 
playing of MP3 files, or these other audio files or audio sources. 

Although the description above contains many specificities, these should not be 
construed as limiting the scope of the invention, but merely providing illustration of some 
of the presently preferred embodiments of this invention. 
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Additional Features and Alternative Embodiments 

In the case of the integral radio, the user could tune or program the radio via 
controls on the web-enabled clock, or it could be controlled via the software application 
on the internet, and the instructions would be downloaded. 

Another mode for bringing interactivity to radio is to allow user responses to be 
communicated immediately back to the radio station that is eliciting the response. For 
example, a radio station could make an offer over the airwaves that requires an 
immediate response. In this case, a number of users are listening to this broadcast on the 
web-enabled alarm clock with the web-enabled alarm clock connected to the internet via 
a real-time connection. Each web-enabled alarm clock would decode the broadcast 
frequency and locate a domain name based on a look-up table at the web-enabled clock 
server. Thus, when the user activates one of the softkeys, the response is sent via the 
internet back to the radio station's website that is currently being tuned to by the web- 
enabled alarm clock. In this way, radio stations may execute real-time interactive 
promotions with end users. 

In the case of a system where the web-enabled alarm clock 10 receives 
programming and content from the internet, a system that allows the user to change 
programming parameters by calling an 800 number could be established. For example, if 
a user wanted to change the wake-up time while traveling, the user would call an 800 
number that is maintained by the enterprise that operates the web-enabled clock server. 
This 800 number would operate with via a voice recognition system, where the caller is 
prompted by an automated voice menu system. 

The programming and content selection website could also provide the ability to 
create even more customized wake-up routines. For example, the user could be provided 
with a wake-up routine development kit, which would allow the user to piece together 
various length sections of audio files. For example, the user might want to listen to 10 or 
20 seconds of a certain music selection, and then a segment of a comedy show. The user 
would be able to piece these audio segments together. Furthermore, the programming 
and content selection website and software application could let the user share this 
custom-designed wake-up routine with other users. For example, there could be a 
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"buddy list" that would allow users of the web-enabled clock to send wake-up routines to 
other users. 

The text-to-speech function of the web-enabled clock would be achieved as 
follows. A user of the web-enabled clock would have to maintain a schedule in digital 
form, such as the scheduling aspect of the Palm Desktop software, as described above. 
Each day in the example user's scheduling software has a data field where the user can 
enter text describing the events scheduled for that day. The schedule synchronizing 
application would search the user's Palm Desktop database for relevant scheduled events, 
and would transfer the text that is entered into the user's schedule, associated with each 
block of time (for example, from 9am to 9:30am) for this time frame to the web-enabled 
clock server. It would be stored in a secure file that is associated with the user's web- 
enabled clock online account and serial number. These text files would then be 
processed by a text-to-speech software application, such as text-to-speech software made 
by Lucent, or Softvoice software. Text-to-speech software is known in the art of 
software interface design and software applications of this type have been available for 
several years. The text-to-speech software would create an audio file such as a .wav file, 
for each of the user's schedule entries. These audio files would also be stored in a secure 
section of the web-enabled clock server associated with the user's account. In the 
morning during the wake-up routine, each audio file associated with that day's scheduled 
event or events is streamed or downloaded to the web-enabled clock, where the audio file 
is converted into sound. Thus the user can hear an audible expression of their schedule 
for that day. The user can select when the cutoff time is for reading that day's events. 
For example, the user may only want to know about events that are scheduled for the 
morning, or events that are scheduled before a certain time. 

The schedule event alert feature of the web-enabled clock could be implemented 
such that text-to-speech software technology is not used, but rather, a pre-recorded voice 
could communicate to the user that the user has an item scheduled at a certain time. This 
pre-recorded voice would instruct the user to view the web-enabled clock display for a 
detailed description of the scheduled event. Using this system, a wide range of actual 
human voices could be offered to the user to program in as the schedule alert voice. The 
user could also be offered the opportunity to program in their own voice or the voice of 
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an associate as the schedule alert, or the wake-up alert. Celebrity voices that are 
recognizable could be offered as the schedule or wake-up alert. FIG. 1 5 shows how the 
display would look in this system, along with the audible output. There could also be 
other types of graphical alerts associated with this audible alert, such as having the 
highlighted event blink, or have the LCD backlight flash on and off. These graphical 
alert features could be selected by the user when they program their wake-up routine. 
There could also be other types of graphical effects such as animations that could be used 
to gain the attention of the user. The audio alert that is used to signal to the user that 
there is a scheduled event need not be a voice, rather, it could be a tone, or a segment of 
music, or any other sound. FIG. 1 5 also shows how the web-enabled clock display would 
be arranged so that schedule information is shown along with the labels next to the 
softkeys. 

Alternative Embodiment - Modal and Pre-programmed Softkeys 

Another use for the softkey system is based on the fact that the softkeys are 
modal, that is, each button can have many different functions and labels, depending on 
the mode of the device and the programming of the softkeys. The use of this system here 
is that for example the user could set up the function of each of the softkeys on the online 
application that the user uses to create and program the wake-up routine. Each user can 
have their own functional setup of the softkeys. The user can specify each of the softkey 
buttons to activate a certain type of content to be played, much like preset radio station 
buttons on car stereos. When the web-enabled clock is running its wake-up routine, the 
display includes labels for each of the softkeys. FIG. 16 shows an example of how 
softkey labels may be set-up by a user. For example, when the user is awakened by the 
initial output of the web-enabled clock, the user can reach over and push any of the 
softkeys, depending on what content the user wants to hear or see. 

The web-enabled clock could also display information relevant to or related to the 
audio output that is being played during the wake-up routine. For example, if the user 
has chosen a selection of music to be played, information about a band or a graphic of the 
band could be displayed. If for example the user has chosen certain stock prices to be 
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communicated, these stock prices could also be displayed on the LCD. The LCD could 
also contain advertising graphics. 

A wide variety of items could be presented in this way, offering the user the 
ability to receive more information at a later time. For example, one of the offerings on 
the web-enabled clock wake-up routine website could be to receive a "vocabulary word 
of the day". If the user requested this service, every morning as part of the wake-up 
routine, a new word would be read to the user. An offer to have the word and definition 
sent to the user via email would be one of the button labels. If the user selected this 
button, an email would automatically be generated and sent to the user containing the 
word and definition. 

Alternative embodiment - Connection Through PC 

Another embodiment for the web-enabled clock is a system whereby the web- 
enabled clock includes a wireless connection to a local PC, such as the system shown in 
FIG. 17. A means for implementing this system would be to connect the web-enabled 
clock to the PC or home server via a wireless connection, such as a Bluetooth 
communication protocol. Bluetooth is a wireless LAN communication system consisting 
of a set of hardware (integrated circuits, etc.) and firmware, and is manufactured by many 
large communication component manufacturers, such as Motorola, of Shaumberg, IL. 
Another LAN connection means would be to use a system that uses the AC wiring of the 
house to link devices together. An example of this is the AnyPoint system manufactured 
by Intel of Santa Clara, CA. The system could also be implemented with HomeRF, 
another wireless system that is more expensive than Bluetooth, but is also faster and with 
longer range. HomeRF wireless technology is provided by Proxim, of Sunnyvale, 
California. 

The PC or home server would be left on (operating) although it would be allowed 
to enter a "suspend" or "sleep" mode, or any type of low-power consumption mode. The 
Windows98 operating system, provided by Microsoft Corporation of Redmond, 
Washington, supports modes where the hard disk drive stops spinning, and the monitor is 
turned off, yet all the while the computer is on, that is, the microprocessor 74 is operating 
and can execute instructions. Windows98 allows the scheduling of tasks at a preset time. 



For example, a web-enabled clock manager software application that is installed on the 
PC could create a "scheduled task", which is a set of software instructions, which would 
be activated at a time prior to the wake-up time. This "scheduled task" would cause the 
PC to exit any the power saving mode (spin up the harddrives, etc.) and dial out to the 
web-enabled clock server. Upon making a connection to the web-enabled clock server, 
the PC would handle all of the communication between the web-enabled clock server and 
the web-enabled clock, by communicating to the server via the online connection, and 
communicating with the web-enabled clock via the wireless or AC wiring 
communication link. 

The home PC would receive and store all of the content files, such as still images, 
text files such as those containing PIM schedule contents, MP3 files, full motion video 
files, animations, and text-to-speech audio files that were created by the programming 
and content selection software application. At the time of the wake-up routine, the PC 
would stream the audio content to the web-enabled clock, and also send any other files, 
such as graphics files, to the web-enabled clock. In the embodiment, the web-enabled 
clock has to have very little internal memory 78 because most of the computing work is 
performed by the PC. 

The text-to-speech translation software could also exist on the individual user's 
PC, and in that case, the translation would occur there, and the audio files could be 
streamed to the web-enabled clock. The user would use the programming and content 
selection website as a place to go to find content that is organized and suggested for use 
with the web-enabled clock. It would also provide all of the custom content services such 
as messaging between web-enabled clock users. 

The PC also allow direct streaming of internet content from a source on the 
internet, such as the programming and content selection website, or other sources, 
through the PC, through the wireless hub, to the web-enabled clock. Or the system could 
function as with the content presented to the user via the web-enabled clock as a 
combination of real-time streamed content and content that has been cached at the PC. 

Another system design for one or more web-enabled clocks is to include LAN 
technology, for example a wireless LAN transceiver as described above, in each web- 
enabled clock. The wireless hub that serves data to each of the web-enabled clocks 
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would be connected directly to a home broadband gateway, which is a cable or DSL 
modem with an integral router. Home gateway products of this type are becoming well 
known. In this case, the content for the web-enabled clock would either be stored at the 
web-enabled clock, or the content would be streamed to the web-enabled clock, or some 
combination of streaming or caching would occur. Internet connections and LAN 
systems of this type represent an "always on" system, where the connection to the 
internet is live and always present and ready to transmit data. There is no "dialing" to 
create the functional connection. 

As another alternative to this embodiment, the programming interface for the 
web-enabled clock could also exist entirely on a local PC. In this system, the user need 
not establish a connection to the internet to program the web-enabled clock, rather, the 
user could make choices for programming and content based on a programming and 
content selection software application that exists on the PC, and information that is 
cached on the PC, and this information would be transferred directly between the PC and 
the web-enabled clock via one of the LAN systems described above. 

Alternative Embodiment - Wireless Wide Area Network (WAN) 

The network functionality web-enabled clock could also contain a wireless wide 
area network (WAN) transceiver that would connect it directly to the internet. A wireless 
transceiver that can provide this function is provided by Metricom, of Mountain View, 
California. Metricom's product is called a Ricochet wireless modem, that provides 128 
Kbps data rate. The transceiver circuit and components could be incorporated into the 
web-enabled clock housing, with an external antenna. This wireless link is close to 
broadband speed and is "always on". 

The wireless function could be a cellular-type of communication architecture, 
where the connection to the internet is made via a connection between the web-enabled 
clock with an internal cellular phone wireless chipset, and a cell that is external to the 
house. Cellular communications chipsets are available for purchase by Nokia of Finland, 
and Motorola, of Schaumberg, Illinois, and are widely available, and most often found in 
cellular phones. The use of this type of communications architecture is well known in the 



field of cellular phone design, and this knowledge would be easily applied to the web- 
enabled clock. 

The programming interface could also exist on a PDA or a custom programming 
device that is connectable to the web-enabled clock. This connection to the web-enabled 
clock could be through any number of means already mentioned such as a modem, or a 
wired or wireless network connection. Or, for example, the web-enabled clock could be 
programmed by using a PDA. A program would run on the PDA that would allow the 
user to setup the web-enabled clock with the desired functions. Then the PDA would 
upload this setup data to the web-enabled clock via a wireless port such as an RF port or 
an infra-red communication transceiver. 

The web-enabled clock could also include a slot for adding more memory for the 
purpose of allowing the web-enabled clock to download and store more content and 
programming. Compact flash is a well known technology utilizing flash memory on 
small removable flash memory cards. With this feature, users could upgrade their web- 
enabled clock if they required more content capability, for example, the ability to 
download and playback more MP3 formatted songs. 

As shown in FIG. 4, the web-enabled clock could also incorporate an audio signal 
output jack so that the user could connect an external set of speakers, if higher fidelity 
sound is desired. The audio electrical standards for this type of external speaker 
connection are well known in the art of radio or sound playback device design. 

The display included in the web-enabled clock need not be a full color graphics 
LCD. The display could be a simple digital segmented display, for the purpose of 
reducing the cost of the device, although the value of the display is limited as an 
advertising medium. 



